LORD LISTER demonstrated to the world how to prevent fermentation and putrefaction in the matters contained within a wound, and he maintained the proof of this in his work. Clinically, fermentation made itself apparent as suppuration. By carrying out and expanding his work his successors in surgery have reduced the incidence of suppuration in civil cases to about the level of unavoidable error. The bodily generalization of the sepsis expressed itself clinically as pyfemia and hospital gangrene, which are now almost unknown. But further work has been left for his successors, to deal with on similar lines. Lister dealt with obvious suppuration. A sub-suppurative condition, a non-obvious suppuration, is now suggested. This past war, with all its gross infectivities, has made these things loom sufficiently large in the sight ,of more ordinary men to enable them to appreciate the importance of infections, both suppurative and sub-suppurative.
During my work in what may be termed a surgical backwater, among the amput6s at the Queen Mary's Auxiliary Hospital for the Limbless, Roehampton, I had both time and material for examination. The material was supplied by the surgery of the War in the Royal College of Surgeons, St. Thomas's Hospital, the King George Hospital, &c., and the Medical Research Committee, through Sir Walter Morley Fletcher, helped to supply the means to carry out the necessary investigations. By these measures it has been possible to show here, at the Royal College of Surgeons, and on many other occasions, that in every wound infective scar tissue was present, sometimes in great amount or in masses, or else in thin layers. Itwas particularly in evidence where " dead spaces " existed, waiting to be filled up. The infectivity of these scars has been abundantly proved, both clinically and bacteriologically, the weak link in the chain of this proof being the demonstration of the organisms present in the tissues. In further proof of this infectivity it is merely necessary to cite the work of Dudgeon,2 Sargent,3 and the various communications which I have made at the Royal College of Surgeons, the Harveian Society, the Royal Society of Medicine, &c. In the majority of these communications there was much more to be said than time allowed, and therefore I wish to say a portion of it again, but in another way, taking as the text alone "infective scar tissue," in surgery one of the leavings inherited from our predecessors and one of the chiQf difficulties which surgeons of our 1 At a meetinlg of the Section, held March 2, 1921.
2 Dobell Lecture, Lancet, 1908, ii, p. 651. 3 Sargent and DuAgeon, Trans. Med. Soc., 1907, xxx, p. 27. time have to conquer. The principles of the pathology and cure of infective scar tissue are of general application, and of use in all kinds and varieties of surgery-for what wound does not contain a "dead space " to be filled up ?whilst advances in technique in the art of surgery are but local in their application to the art. It is the universal applicability of the teaching which is the reason for the presentation of this paper to this Section on general surgery. It might well be entitled the pathology of the "' dead spaces" in surgery. To surgery in art and science it is of even more general applicability than is cancer or any other disease to the human race. Up to now there may be taken as proved:
(1) The universal presence of scar tissue in wounds, varying greatly in amount. Let us also remember (a) its particular use, and therefore incidence, in the filling of all dead spaces in surgery, operative and non-operative (hamatomata, fractures, &c.); (b) its possible r6le in the keeping up of irritation to bring about the union of fractures and the healing of wounds; (c) its possible r6le in the incidence and distribution of carcinoma, supplying the irritation which is habitually found in gross form as in phimosis and kangri; (d)its possible r6le in the isolation of foreign bodies, tissue changes, and foci of disease, and in the natural cure of the latter. Hence the present non-cure of cancer in being both promoted and cured by the same means; (e) its infective character.
(2) The dual origin of its infectivity, autogenous (home-found) and from without.
It would appear that the use of gloves, masks, and other details of surgical technique, assistants to asepsis, influence the character of this infection. Amongst the many organisms which have been isolated from scar-tissue are the Staphylococcuts albus, the Staphylococcus aureus, the colon bacillus, the pneumococci, &c., with hosts of saprophytic and non-pathogenic organisms.
It may now be urged:
(1) Its absence is a very important factor in the painlessness of healed wounds and in the healing wounds.
(2) The clinical symptom of its presence is pain and discomfort in a wound which has healed quickly, or too quickly, and often by first intention.
(3) It does not manifest its presence clinically by suppuration.
(4) It does come into evidence through the presence and persistence of a local aedema. It is apparent in local pain and tenderness,-which may go, the local cedema being left behind as the only sign of its presence. The cedema, too, may disappear without the power of the scar-tissue being lost.
(5) Clinically, the work of the scar-tissue has been demonstrated in amputation stumps and, in this way therefore, its presence can be detected there.
From an amputation wound the products of repair are carried up by way of the lymphatics into all structures which have their cut ends in the scar tissue. It is important to note that the inflammatory products are carried off by the lymphatics which accompany the vascular and neural trunks, so that when these two structures are associated a neurovascular bundle is produced. Neurovascular bundles are almost always seen in the upper arm, but important bundles are also found in Hunter's canal, the popliteal space, and with the posterior tibial artery.
As time passes, this infective scar-tissue is slowly sterilized by the chemicals and living cells of the blood and lymph.
Clinically it is necessary to diagnose:--
(1) Its presence.
(2) Its activity.
(3) Its having died out and become inactive. In dealing with amputation stumps a skiagraph is necessary for this purpose. In this way the presence or absence, the activity or inactivity, of the scar-tissue in the bone are demonstrated.
(1) Its presence (confirmed by tenderness and cedema of the stump) is shown in (a) the formation of new bone (the results of irritation); (b) the lengthening of the bone; (c) the presence of terminal opacity; (d) the presence of sequestra; (e) signs of inflammation having passed up the bone-e.g., nodes, acicular sequestra, osteomyelitis, osteitis, periostitis (indistinctness in a good skiagraph).
(2) Its activity is shown in the continued progress of the signs, with the addition of (a) continued murkiness of bone structure in a good skiagraph; (b) non-sealing of the bone end; (c) non-cessation of tenderness and local cdema.
(3) Its having died out and become inactive is shown by the sealing of the bone end. It would appear that the ends of large bones like the femur are more easily sealed than the ends of small bones like the fibula. Hence new bone, as in the almost universally present adductor spur on the femur, is an important sign of its presence in that bone, and sealing of bone for the cessation of its activity. In the leg the tibia may be sealed and the fibula not. The skiagraphic signs of its progress cease and the local signs disappear.
The divided bone often increases in length up to half an inch of opaque bone, mostly from the divided medulla. On the top of this is a non-opaque increase, where the muscles are reattached. This increase in length is worthy of consideration when arranging for the refitting of a difficult stump.
In the writer's personal experience this scar-tissue may so lengthen the fibula as to make it actually longer than the tibia, a fact proved by skiagraph, and by seizing on the same occasion the posterior tibial nerve giving rise to pain and disability which demand operation when the end of the bone with the posterior tibial artery and nerve are resected and the wound temporarily drained. Such cases as these may appear some years after the amputation. In an artery it prevents the encapsulation of its ligature but breaks it up into fragments if the ligature is of silk or thread, and the particles so formed are transported, carrying and distributing the sub-suppurative infection, principally via the vascular and neural lymphatics. Hence the postoperative occurrence of aneurysms, neuritis, rheumatism, lumbago, endocarditis, &c.
The infection in this scar-tissue emphasizes the behaviour of the unabsorbable ligature and its undesirability in surgery.
With regard to nerves, first, whether the infective inflammation has got into the nerve bulb or not clinically determines whether the nerve bulb is painful or not. Or, in the words of the practical surgeon, whether the patient has " bulbous nerves " or not. Secondly, the perineuritis so induced travels higher up the outer side of the nerve than the inner-endoneuritis. An important practical observation as to its presence is shown by adhesions, and the operating surgeon, in dividing the nerve, can be sure when he is above the infection. Thirdly, the cutting of the nerve short at the amputation, and the resecting of the nerve by other than a simple method, such as by the flaps of Nicholas Senn or Sampson Handley, or by the "circumcision" of Major Chapple, are useless to stop the regeneration of the nerve but are useful to prevent the entrance of infection within the nerve trunk. Fourthly, regeneration of the nerve must not take place in tissue which has not yet been sterilized or rendered innocuous by the lymph or plasma, or pain will recur. This has often been seen when nerve trunks have been resected above an infected bulb, left behind. Subsequently the bulb is reinnervated, or neurotized, and the pain returns.
Such methods of sterilizing this infective scar tissue in situ, and in the living body, as heat, massage, electricity, light, exercise, tonics, are very slow. Patients become impatient and hospitalized. Treatment by vaccines, usually a shot in the dark, offers some promise of help but appears to fail clinically more often than to succeed. About 1905, Dr. L. S. Dudgeon and I read a paper at the old Clinical Society on " Post-operative Acute Diffuse Tuberculous Infection," and for prevention and cure advocated drainage. At the time this was viewed with horror as a dreadful throw-back in technique. The drainage was sure to become septic! Indeed, it invited sepsis! As a result no headway was made. For the treatment of scar tissue also I advocate drainage. Nowadays our technique is so good that drainage can be safely done for a few days and not be followed by sepsis. So that after sixteen years' surgical experience and reflection I re-advocate it for non-suppurative infections. At the same moment I would point out two things:
(a) It has been practised with success in the treatment of obviously suppurative infections for years.
(b) Two specimens were shown with an epidiascope at my Harveian Lecture (delivered at the rooms of the Medical Society before the Harveian Society 1919) of (i) first intention union and the consequent large formation of fibrous tissue; (ii) suppuration and frank drainage with very little formation of scar (fibrous) tissue. Illustrations of these are shown to-night.
All cases exhibiting healing by first intention, or near to it, must be regarded as very likely to contain plenty of infective scar tissue and therefore be viewed with suspicion. The other treatment is reamputation and drainage, whilst that urged is the temporary and aseptic drainage of surgically clean (nonsuppurative) wounds.
